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(57) Abstract: A first deposition film 
(2) of low -concentration silicon carbide 
of first conductivity type is formed on 
a high-concentration silicon carbide 
substrate (1) of the first conductivity. A 
second deposition film (31) composed 
of a high-concentration gate region of 
second conductivity type having a first 
region that is a cut provided selectively 
on the first deposition film (2) and a 
third deposition film (32) composed of 
a second region that is a cut provided 
selectively on the second deposition 
film (31) and is wider than the first 
region, a high-concentration source 
region (5) of the first conductivity type, 
and a low-concentration gate region 
(11) of the second conductivity type 
are formed. A low-concentration base 
region (4) of the first conductivity 
type is formed in the first and second 
regions and is in contact with the 
first deposition film (2). As a result, a 
silicon carbide MOSFET having a low 
on-resistance and a high breakdown 
voltage is realized. 
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>*1iii#H«£;h,<5>o Xy^XfKfi, A^MSt (SF6) <t 
(02) OM'&1iX$mi^tzo ffJiaUS>X h£Rfc£ L7c&, f&2 
[U ( c ) CTvf^ a (3, UlieaSfCli. £ f£ % 5X10 15 c m~ 3 
tf>7;U5-H?A# K-^£;tl7i:<g,M pll3 2tf O. 5//m(DJ5£ 

MJf 3 2fl)ili:li, (d) (Z^-T cfc a lZ % 7X^7 1 3^i)S 

$Hfco nl?^t>5 a li. MIE^X* 1 3 L Tift IBIS j§ 
ipl!3 2l:iiA^^, 1515^X^7 l 3 1*. a®±lcM!Ecv D 
^[C<fc y*S»**lfcff$ 1 /imfl)S i 0 2If7t KM V^^7< 
J:y, — >}JDI L"CJf«£;h.7r„ nI?ii>ft>aA5att, 
fetalis M W*>£S*S;SJ£5 0 0°C, ttllX^;^-40ke 
V~2 5 O k e V<D#iS-C% j£A« 2 x 1 0 2O c m" 3 ti: LTHj&g£*L 
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4 a £&ALfc„ ■BtllB-7X>; Hit {£Mpll3 20)i 
®±l:MEC V D&Clcfc y jta$*l7tJl$ 1 . 5 // m05S i 0 21$ 

£fi$)-<:>r>4 a I*, It-f 7)->^^^I^T, Jdll^-40ke 
V~4 O O k e V05^St% a'Afi2 x 1 0 16 cm- 3 £ LT&ASft 
fc„ ^•0)^ > |g2^ (f) IZtt^&o |Z, T;u=f >^e^.^[-t, 1 
5 0 0°Ct?3.0^^|Z^7t^jg1HbT--;U^fT^^ pi-)i/H3 

nM^-X^Jgg4 % fc<fctX**ftn--flV— X*i«5l±, 1 2 0 0°C. 
1 4 0#©|&lHbS*lT, |$40n m<Z>¥— hffettlR 6 *<»jft$ *L 
fco tlftey— H&«0t6<D±l::te s MECVD^l:j:ots 
U 3>7 a #0. 3 ,U m0)Il$t?«|^$*lt- o «3EI ( b) fc^f «fe 
5 IC % $ffia*>y D > 7 a I*, 7t h'J 7«ftJ:y, — > 

^t>f^, ^3S (c) iz7jk-?&o iz, mec v d&iz j: y , misy 
7t„ ^31 (d) (c^-Tct 5 iz, itrisii^^iitas rzi*, 

fc*>\ *HJ£0y-C*l±, (0 0 0 1 ) SS|i±(Dl^^^iIlMO 
S F E T(»m&ti&XS : Z<»M]kJLlMlZ'Dl\xmWLtctf > (11-2 

o) sfc^iM* (ooo-i) m is 1= unfile it fflt*#3 0 (i i 
-20) ®&<s>lm* (ooo-i) m&m±izttm£titz&ut j r<< m 

IIMO S FETlt W*JV&mm.tf (0 0 0 1 ) B^tSi* IJ 
^4Hli, *5HS©l2HMT'fe§^b^^iHMOS FET 
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x 1 0 18 cm- 3 ©I|)!l< K— \d>7£*ltcm$ 300/im<D (000 

i ) won&mn+m^fa i ±izit, 5 x 1 o i5 cm- 3 (Diii< k— tr 

o HUfBiSilJt nS KU 37 h!2l:li, ^-05^®frP>15£ O. 5 /i mCl 
Sot2 x 1 0 18 cm- 3 <7)T;i/5-^A^ K — \± > ? % MzM^B. p * 
II 3 1 A< $ ffl)ti±l: 5X10 15 cm" 3 (D7Jl/ 

5 - r^A^ R- L° >^£*l*=J!£ O . 5 // m<Dii^]g p MM 3 

i£;lJ£pMJl3 2coa®SP^l3fi, x 1 0 2O cm- 3 0) 

BlJlHmjmJtp -Mil 3 1 Kl*. P ^ftvm^t L>*L^*S»A<JB 

1trlB**fiiI=l*. 1 xi 0 16 cm- 3 (©M^^ 

^Rfe^^^o «HB«»aey- K«*i i±. n m^-ah^ 

*Il8«*LtMln*IV-X*«5 £: pfi*xji,j|3a>*-;ti-? 

, ^jg^P*MM3 1 A«ftiSnIKU ^ hJ!2<Da®±f:r:l£»£*iT 
^-&0>T*l*S:< , BtilHiSiiJgnMKU^ 2tolztem$*iT^% Z 
£T-fe<5o -Tti:^*,, {Sj^Jt nS't-^flHUrtaM* n| KU Z? 



^PbjP2003/012727 

- 21 - 

*yj£l*fctf>, &©JStti*5h6«/J* * < fcy „ 

(a) 75M (f) &tf!&6g| (a) TbS (d) f*#fgBJ5<&££ 
2 ^Sl^Ulffc-S^'Jb'y-f illMO S F E T OM&JLfe&mVA-? &tz 

tbtom&MMmx-ib&o nsm (a) izn^x. *?\ iisgn + is 

*R1 ±fZ|*. 5 x 1 0 15 cm- 3 (D||J K— If > ? L n fi K 

'J7hi2A«i o // mcDJi^-e^ia^tiru^o &i>-c. £15^ (b 

) fc^f £31::. ^Jgp-MJf 3 1 HirfEte^Jtn 
IK'J7 KJl2±[::^x<5? 1 5AM$H5o pM^F$iE!$K #->3 a 
I*. BtrfETX* 1 5$^fflLTtfrlS«2iJtnM K«J 7 hjf 2fC&A£ 

*i£ 0 fjfB^X^ 1 5 It, |frlBig;1SnM K«J 7 hl2 0Da®±IcM 
JE C V D^lCcfc y *g«£;fc, % J5£ 1 // m(DS i 0 2i*«7t h'JV^ 

friapM^^ifel-f^->3 a T;U5-^A-f ^">^g*KSJt5 0 
0°C S *DjiX^;U^r— 4 0keV-2 50 keV < &A*2 x 1 O 18 
c m~ 3 t LtliA$^S„ 151 ( c) (C^-T 3 [Z. VX>7 1 5 £ 
Rfc5kL7c&s iS^SnM K'J 7 hi 2G)a®[Cli % 5 x 1 0 15 cm- 3 

F-zf£titz&mfkpmm3 2^0. 5^01$ 

^■O^, !&5g! (d) lC^-T<fc5(C. «ISn + IV-X*«5«» 
"?X>7 1 3 *ffifflLTttrtB«»j£p Mil 3 2ICnI^ 
^i'ft^SaCaA^ffao nl^ii-ft>5 alt, #K;T:/£ 
ft&SJt 5 0 0°C S JjDigX^/U^— 4 0keV~2 5 0 keV, 
12 X 1 0 20 cm- 3 taA$*ll>„ 7X^7 1 3 I*. Bfc££;Kt::& s i£ 
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g55g] (e) (C^-f £ d \z % n|?«ia>4 a [£ % TtfllS^X^ 
1 4£tf-L-ClfriB<5^j£pSJJl3 2 |C;£AS*L<&o Ttu IE n M^mVM 

5 0 k e V, &A«1 x 1 0 16 cm- 3 <!:LT&A$;h,<g>o frfB^X? 

i 4 1*. m 5 m ( f ) (c^-rj: a rc, T;u=r>nam 

tplCT, 1 5 O 0°C-e3 OftmiZt>tz&7£&itT--)l,tf¥ft>*lZ>o 
HilUfS&itT - — )l>lZ& ot, PI-7UH3, igiiJtnM^— X 

H (a) Jc^-r.fedrc. S5lB#Jf|* % 1 2 0 0°C, 1 4 oftmmitZ 

tlT. J?£ 4 O nm©y- h$6il6/)M$^S 0 ffrlfi^f- 

M6 0)±IC[i s MECVD^ICfcot, ^ii/'J^>7a^O. 3 

(b) (C^-r t fc5IC> ^ B B B i/'j3>7ali, 7tMJV^ 

7^ ic* y — >Ani£*iT, y-hll7^ut$*i^ 0 

iz % mem (c) Ic^-Tcfc a ic N ItriBy— hmM7 0)±lc[*. Mffic 

vDacty, o. 5 uimommffiimms tfmmz tiZo mem (d 

&fc> ^Sfcfly 2T?I*, (OOOI) SSffiiKDJsHtWIfifMMO 

s f ET<Dm&&&xs*<Dmm.j:miz'Di^TmBMLtctf^ mmrni t 
mffiiz d 1-20) m$>&^\* (ooo-i) as^fctiiffl-^^ 

17 Hl* % *^i§CDl3HIiT'fe|.i^'fiIlMOS F E T 

t$&tfm2nnm<om*x-&m Ltzm^*mc&'Aiz&m?z>o nz 
mmmit, ?-bm&zm^x. mxtottffi&tfmMM i tmcxtb 
-§>o mmm i tmti&Mit* fe^gnm*— x^4<oiiii:fe^ 

V— H*feiSil]g6 *<$tj4 O O n mi, ffe£>^if&(& >f — h$&3tlg6 J: y * 
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ms mit. *nw<DW!4nMM-Q&%mit'r-( iiimos fet 

HMJtts ^-H*£*»#, &*Wfc«ti£te. HMll:^Lfcf 
. Iritis ^it^itw^^-c^^c: t^fe-So ifrlH^r— h^iti* 

«>&S^* 9 1 1 xi o 17 cm~ 

mi omits <dm 6 mmmv fo&mifr 4 mmmM os f e 
T*mwirz>tzisb0m&mmmT*3b&<, memmmit. mmmmms 

I+ -5 $Hb ^ iilM OS F E TO V — Xllfi 9 ' [* % ^f— hii7 
»1 1 gifts *#^J§<&fg7ii^T-fe&^fcWfltSe£MMOS F E 

t £t&Bj-r&*:tf>a>ii5£i?T®sT'fc&„ M7mmmits m 411:^$ 
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ft^r-fillMOS F E Tli, it;TgJgp^MJI^&£ftf::nM1Iit0>;l 
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zti&*,0vi*i£^ o fit, ftmm#<D&mizum£*itz*§&BA& 

* % m (0 m © £ & fl& L ^ SI M ft £ ^ £ C t j&t -e # -5 C <h I* 

o 

ii^^tS^b^-filSMOS F E T .%nME.itirZ > z ttfxt 
> teL>*>&#U frOi^Wl±<&j^bWffti$£MMO S F E T (Om&rf 

*>) *,{S.<-?Z>ZtlZ&l) ^ EHit'T'i lilMO S F E t &mmE.<t? 

<d¥- h«*a>y- h*MR£&?&&&<DSg2e«£fa)7»ftS& 
^SM^b-r-Sc^iCcfc y % flUbWHtiftSMO s FET(Dt>}Sfii$ 

^nmiz^tnt. m2<oiteiirtfcM«fi<jfc^^$*if = m i 
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MOSF E T&MME.itir2>^ttfV%Z>o 

mmteizmmLtzz tiz& y s ?— ^m^mrsizm i mmm<Dtefom. 

*^Bj[cj:ti«s m2<D&mm±iztemz*itz?— bmmmtf. *p 
tz< t*>M2<Dmmm[XiizmiRtfy{z&m£titzmi mmmon^^ 

*^g^fc m2<ommmmizmiR#iiztei$.t!titzm i 

« t 0> R a *< A tt tit <b -r * > &J5t Jft £ o 

(1 1-20) iBfe& IM& (000-1) Bn=» Lr^fT'fea-e 

^b^'fillMos f e T <Dm& : £W-mizir& ct^f^o 
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mi*. «at^p*xa>«j*fcj:ijtiii**t*. Mi&mm 

0|2^©iili, &2H (e) (f) SUtf 5i (e) i: (f 

m i £€10) K— h-r^->(7)^Afc^ y (zti&n*> 

±9««ttlC*Slt<&^tt«B»flE<D±IR (5xl0 15 cm- 3 ) I*. s 
l*^««D»ftI*s 2X1 O ie cm- 3 jaT-Cfc*CtA<j&St£3b^ <fc y 
X©«»W«6BRJK=«k y fflRRS*U 1 xi O 15 c m- 3 mT©^^ft»J^l 
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it 3$ o m m 

^z&immmo)&i&mmit'r'<mfrz>ti;z>m-\ (Dmmm (2) 
m&wnommm (2) ±izm&.Mizy}yxfrtiT^z>mi <omm 

Mia^2o>Jta0 (31) ±icM^w^^y^A^T^^iiiiami 

(0M^<fe y>l§^JSum2<D^ittB 1 V-Xfl# (5 

) t*2e3»M<D«*JSy- hf^frt>fc£>!g3(Di§|llll (3 2) £ 

imbs-i aJMR (2) ic&l. wtibs 1 o>ih«^<):^2<oih« 
ic^jUc^ht^^^ 1 fcmma&T&m^-Kmm (4) 

tourism 3 ©man (32) <Dmm±izmmz*itz¥-h 
%kmm (6) 

itrsey- hife«iit (6) £^ UT^^fc^- hm*i (7) 

>m*i do) t, 

«rEJisifisaifia)*»ftv-x«n« (5) fc£tff&2tea£g!(z><5^ 
ft^-HB« (3 2) o>-»i=««tstt«**ir^*v-x«a (9 

) ^ 

2. ttlB|g3a)JiaM (32) 0>Jl$hfc. O. 2//m~0. 7 # m 

^fcmiBm2^#Ma)«jiJt>f- h^ig (11) dfci^-c. «nay- 
h«i (6) fc«**»#<D*«»*Mr** 1 x 1 o l5 cm- 3 «fc y 

3. tirissg 1 e#s<D«aft^— x«« (4) icasi**±BH=i*, 
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TiiifEy- h*fe$i^ (6) -T 3 SP t (41 

SB 2 ififB«<DjgUb W i^{$ito 

4. hub an e#s!a>«»j£'<-*«# <4> o^mfo&mit. m 
u%2mmm<D&fe&¥- t-mm (3D o^mmmm*. y tisuc 

5. itrtB£3®i£3iiK (32) rtic»flttf=»j*$*ifctfriB*2e 

(id cjsut, mwf-bmmm (6) 

e. fnsm3<DJt«M (32) toizmftmizmmztitzmnm i e 
McoteM^-xis* (4) a^ttfeMr** ktib* 2^#M©m 

^-h^i (3 1) t&ir ZUftlZftl^X^ 4 x 1 0 16 c m- 3 fel 

7. ■flrfas&2fc^M<D?ti&jg>7*- k^hs (3D f*. m i a>Jtaig 

(2) ±IC^j^$tl7i:mik^-r^A^^-§>^2<DJt«^ (3 1) T*«fc 

* i «iE*a>*Hbw*¥#(*s«. 

8. 1tTlBft30>*8UB (3 2) ±iZMf$.$*ltz¥- l-l&mm (6) 

r*> t t>mum3<Dmmm 02) ^ica^wic^^^^fem 
1 Bmmoi&mf&^-xmm (4) ±fzfci,\-c, ffea>su»* yj?< & 

9. BtriBm3©Jt^ig 02) nizMiRtoizMmztitzm 1 

CD'*— (4) <DSflfi±r=*5l*-c\ ^f-hli (7) li % 
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10. mumi fcmmomit'rjm&tii <d mm<om^^mmm. 

\ts (11-20) mizftLXW-'frti:mT-fo$>Zt&ft%lt1rZ>m-% 

©tin m7bmm?fr<Dmmm9m<D^irtifr i JSiE®a>0HbWfft 
i i. itris^i mmmomit'r-cm&fii <d a®a>$sii^6«Jii& 

I*. (0 0 0- 1 ) Slc^LT^tT^S-efe^Clit^^mir-r'SlI^ 

<D®sffligi mnrnm^ommm i ojs auN-rtiaM 3SiBm<z>gHbw 

1 2. lfr!ES&2fca£l!<7><£;mJg^- hfH3i (11) to<Dm&?- K$fe 

(6) tig-r^siJ^icii. neiioitoji^f A'^/mt ( 
9 i ) ^ t&n&t-? %m*o>mmm i «7isii^(D^H^ 

i i 3ia>iN-r*i*Ni ^IES(DgHbWifi#a£f*gEgo 

13. us 1 Bmmowi^mmit^^ m&m d) a®±ic^^$^,T 
i^&fg i mmm<Di&}&mmit'r<< mfr*>tez>T&mmm (2) t> 

HtriHTSBJiaig (2) toizmiRtoizMmzntzmzmmmtom^m 

¥-hfgif& (3 1) 

itriBTS&itaii (2) ±izmfttoizmu% -i comM&v^tffc^'m 
2mMfrh>te%% 1 mmmo>^m^-xmm (4) n&iBigie 

iKDlStv-^i^ (5) |g2fiiia)iigg^-hiJie ( 

1 1) tfrt>t£z>±ummm 02) i % 

t i,mu±$it&mm (32) <&a®±r::M£ftfcy- 

i^m (6) t, 

mu¥-h>ii&Bm (6) ^^Lr^jife^^Lfcy- hti (7) 
tfriami a^som^^r-r^*^ cd <»mmizi8.%.Vimigtz*itz 
Ku-r >m*i do) 
wrsB»i e*aia>»Mv-^«« (5) j!3«j:7J!g2e#i!a><£iJi 



WO 2004/036655 



7JP2003/012727 



- 31 - 

) 

^ t, * c <*: $ ttt& <b -r <§> ft<t *r << mmmtemm . 

1 4. B&!E±SBJtaH (3 2) <Z)Jl£l£ s 0. 2jUm~0. 7 // m CD 
•SHlC&y v frO, ffilB±S5Jft^M (3 2) l*al::ajRWl=»Jifc**lfc 
«TKSl2eil|ISa)«afty— h«« (11) lefcUT. ItrlBy-hffe 

mm (6) £s-r*»#a>^*&*B»fti±. i xi o is cm- 3 «fcy*a 

JST*. 5 x 1 0 15 cm- 3 cfcyte^j£^fc£C«t£ftf|£^&Ii3fc<Z>iS 
BUI 1 3*IB»<DaHb*-f *¥*tt*«o 

i 5. ffrcff i fiffaofisft^-xffigt (4) bit 
sb$ 2 hfiBtt (3D y*«uc 

i^^mt-r^if^oafflSl 3 JSX[iil3fccDf5fflfg 1 4HfBi6(&j& 
4bWft¥*f*£B. 

i e. flaiE±sp^aig (32) to[zmntoizmm£*itzmmm 2&m 

ffl©«»«y-HH* (ID I=fcl>T, HUB*— Hft«BI (6) t 

«-r*«#a>T*MiBMi** 2 x 1 o i6 c m- 3 &T-c*fc&z 
t-?&mi&<Dmmm 1 3£7*£ift*a>f!5B$i s^odun-t^^i ^ib 

«<B«*b***aMM*Mo 

1 7. KrtB±SiJJiS^ (3 2) 1*, fiHbW*^ & ft 
-r^ifsfcco^HB 1 3^7!?sii^a)^fflii 1 6 4ia>i^4t^ 1 bib ft 

cogHb>r-ffSS##«:&B„ 

1 s. m^±^mmm (32) ±i=jBja£ftfcy— h$&^m (6> it 
. '>ft< £ *>mu±ummm (32) wtaiRfl«iic»«**ifcS6i e 

MOMS"* — X^Jfg (4) JiClfc^T, tfKDffl^cfc yj»< ftoT 

19. ^fs±spita^ (3 2) toizmiRtoizj&mtstitzm 1 ^mcd 

iSSS'*— Xfiig (4) (0$S±l:i3L\t, y-hli (7) li. '> 
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2 0. mtzm i temmo>m.\t'r4 m&m <d mmo^^t^mmm 

I*. (11-20) Wlzm LTWfrtemT'&Z z k &&®itir 

2i. itriEm i &mmo mit 'r^m&fa m aso^^^ws^ia 

[* s (OOO-l) mi~)tf^T¥ftti:m-etoZ>Zk&%f®ikir&m3t 
0>f5fflSg 1 3JS7iMii^<D^ffl^2 0«0>l*-|"*ifr 1 mumnm.it'r 

2 2. MIElg2fc#MaH£^Jg¥- \*m® (11) P*3(DMta>f- h$fe 

stm (6) k&-?&ttftizit. &^&mw.o>mishTLfr***)\,<mi$L ( 

23. igi e^M(DM^jg^^b>r-f siais (i) mm±izwn mmm 
<D&mmmit'T'<mfrt>%:z>m i coit»^ (2) is 
Huiafgi <&itwn (2) ±(=itrtB«2&*so>ft»gEii«]b<sjRM 

frfB^2 0)JtS^ (3 1) ±fcJ:i;^IB^2(Z)Jt^Bi (3 1) A<S 
^WKfcl&Lfr^ 1 (Z)^i|grc^l^^^fcm2fe^Ma)«^Jt^l^^& 
^«P^^3(DltWm (3 2) £M-r&H§<!:> 

fifB^3(DJtaii (32) !cM«6<ncBtrfH^ i omm^ yn££< 

-r^^b^s^ i ©it^M (2) ic&u uriem i (Dm®ts&xsmz 
i fi*s<D«»ft^-xta* (4) $i^L, stria 

m3<Z)JiSlg (3 2) fzgftttf::* i fi#aaftftftft<b*'f 
fcSV— X«« (5) &tef&irZ>x.mk > 

'pu< t tmu^30mmm 02) <Dmm±iz?- y>mmm (e 
) £^m-f -am*:. 



WO 2004/036655 



YJP2003/012727 



- 33 - 

itriB^f- \-$&mm (6) ^Lty-hti (7) 
KU'f >ti (i o) &Bf&-?z>jLmt, 

frlBm 1 ^#M(D^;BJt V-7il (5) fe^lfi2^10f^ 
fiEV-HB* (11) (D-SBlcigStalt^^ti^ V-XWfil (9) £ 

2 4. MiEmi ommm (2) ±(ztfFiH^2©^»K o 1 > £ff2j£ 

^iBS2©Jtmi^ (3D mm&z>tinnn 1 ©Jtaii (2) cit 
shuvfi (41) zumts 
m^zommm (3 1 ) fccfcTjitjishu^jft (4 1 > (&±(zig 

3(DJt»H (3 2) ^^^"T^X^i:. 

■mnm3o>mmm (32) rtKtfrfEiin fc^MaMgitjg^-xfi^ 

c 1 $^^i:-r'5if^(D^fflii2 3JSiBtta>SHtw*¥ 
25. «i mmMtommmmit'rjm&fiL <n sa±fcigia«M 
m&T^mmm (2) *ci2gii©?iwt od &r*m 

tfIIB^2e#Mfl)^^^fi^ (3 1) 36<»m**iTLx*T»itaW 
(2) ±(=ft2e*&ti>tt*ft4 l — htM (11) ^:4:«±tt«M 
(3 2) £M-rax*l£ % 

flria±Mttii 02) i:iififaa>ix«y-xff« (5) £ 
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Mia±S5«8M (3 2) (cffMBTfiBttBIB (2) CitS^lfi^ 

saxaa&^-xia* (4) &j&f&-rz>jLmt. 

< t *,mn±&mmm 02) o>mm±iz?-\*mmm (6) 

itrtBV- hrnmm (6) ^Lty-hti (7) ^j^-r^ni 
mu&i mmm(Dmit'r>(mmm en oastcissgtm^^^^ 

KU>T>m*I (1 O) £Mi-<5l*li:, 
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